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The Study AreaThe Study Area
► 11 Zip Codes11 Zip Codes

► 143 Census 143 Census 
Block GroupsBlock Groups

► 247,000 Persons247,000 Persons



  

MethodsMethods

32 Census Block Groups adjacent to 
and including Hill AFB

32 Census Block Groups adjacent to 
and including Hill AFB

Exposed 
Population

111 Census Block Groups 
surrounding the exposed population

111 Census Block Groups 
surrounding the exposed population

Comparison 
Population

ICD-10 Disease Codes (derived from 
ICDO-3 Site Codes)

Utah Cancer Registry (SEER) Site 
Code (1...42)

Disease 
Categorization

5-Year Statistics
(1990-1994 ... 1996-2000)

5-Year Statistics 
(1990-1994 ... 1996-2000)

Analysis

Median Personal Income
(Socio-Deprivation Index)

Residential Tenure
Familial History

Sex
5-year Age Groups

Sex
5-year Age Groups

Adjustments

Relative Risk
(95% Confidence Interval)

Standardized Incidence Ratio 
(95% Confidence Interval)

Statistic

RAPID INQUIRY FACILITYTRADITIONAL METHOD



  

Definition of Cancer TypeDefinition of Cancer Type

Utah Cancer Registry
(SEER) Site Code    ICDO-3     ICD-10

13 [Lung and Bronchus]

36 [Non-Hodgkin’s]

428

2
C34 [Lung and Bronchus] C34 [Lung and Bronchus]430

20 [Cervix]

36 [Non-Hodgkin’s]

73

1
C53 [Cervix] C53 [Cervix]74

28 [Kidney & Renal Pelvis] 98

10
C64 [Kidney]

C65 [Renal Pelvis]

C64 & C65 
[Kidney & Renal Pelvis]

108

Number of Cases in the Study Area (Exposed and Unexposed Populations) from 1990 through 2000



  

Standard PopulationStandard Population

Utah 2000 US Std 2000 World Std 1991



  

Residential TenureResidential Tenure
Deviation from Mean Percentage of

SDI Population at Residence more than 5 years
1 < 1.0 STD Below Mean
2 1.0 – 0.5 STD Below Mean
3 0.5 – Mean
4 Mean – 0.5 STD Above Mean
5 0.5 – 1.0 STD Above Mean
6 > 1.0 STD Above Mean



  

Median IncomeMedian Income
SDI Deviation from Mean of Median Income
1 < 1.0 STD Below Mean
2 1.0 – 0.5 STD Below Mean
3 0.5 – Mean
4 Mean – 0.5 STD Above Mean
5 0.5 – 1.0 STD Above Mean
6 > 1.0 STD Above Mean



  

Lung and BronchusLung and Bronchus

1.580.921.221.640.961.27561.560.901.251.500.871.16561996-2000

1.881.101.451.861.091.43571.741.011.401.871.091.44571995-1999

2.051.211.591.981.161.53581.891.111.532.031.211.58601994-1998

2.061.191.581.831.051.40541.731.001.401.881.101.45571993-1997

2.011.131.521.801.021.37501.690.961.361.851.061.42531992-1996

1.570.841.171.510.811.12431.400.761.111.550.851.16461991-1995

1.360.700.991.340.690.98381.230.640.961.360.721.01411990-1994

UCLLCLRRUCLLCLRRObservedUCLLCLSIRUCLLCLSIRObservedPeriod

Adjusted for Age, Sex 
and SDI

Adjusted for Age and SexAdjusted for Age, Sex, 
Residential Tenure and 

Family History

Adjusted for Age and Sex

RAPID INQUIRY FACILITY (RELATIVE RISK)STANDARDIZED INCIDENCE RATIO

Observed is the number of cases in the potentially exposed population
SIR = Standardized Incidence Ratio
RR = Relative Risk
LCL = 95% Lower Confidence Limit
UCL = 95% Upper Confidence Limit
SDI = Socio-Economic Deprivation Index (ranked Median Income)
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Cluster 1

Cluster 2

0.0 – 0.4
0.4 – 0.8 
0.8 – 1.2
1.2 – 1.6 
1.6 – 8.6

Relative Risk

Weber CountyWeber County

Davis CountyDavis County

The Great Salt LakeThe Great Salt Lake

Hill AFBHill AFB

Davis CountyDavis County

Weber CountyWeber County

The Great Salt LakeThe Great Salt Lake

Hill AFBHill AFB 0.0 – 0.4
0.4 – 0.8 
0.8 – 1.2
1.2 – 1.6 
1.6 – 4.2

Smoothed
Relative Risk

Weber CountyWeber County

Davis CountyDavis County

The Great Salt LakeThe Great Salt Lake

Hill AFBHill AFB
0.0 – 0.4
0.4 – 0.8 
0.8 – 1.2
1.2 – 1.6 
1.6 – 4.2

Smoothed
Relative Risk with 
SDI



  

CervixCervix

1.790.390.912.160.471.1081.440.210.931.770.340.8671996-2000

1.450.280.712.010.390.9771.470.220.952.080.411.0171995-1999

1.290.220.591.480.250.6861.010.120.641.490.250.6861994-1998

1.320.220.611.450.240.6761.020.120.651.500.250.6961993-1997

1.590.310.771.540.300.7571.120.160.721.580.310.7771992-1996

1.920.370.931.790.350.8771.240.180.801.750.340.8571991-1995

1.740.290.801.540.260.7161.020.120.651.510.250.7061990-1994

UCLLCLRRUCLLCLRRObservedUCLLCLSIRUCLLCLSIRObservedPeriod

Adjusted for Age, Sex 
and SDI

Adjusted for Age and SexAdjusted for Age, Sex, 
Residential Tenure and 

Family History

Adjusted for Age and Sex

RAPID INQUIRY FACILITY (RELATIVE RISK)STANDARDIZED INCIDENCE RATIO

Observed is the number of cases in the potentially exposed population
SIR = Standardized Incidence Ratio
RR = Relative Risk
LCL = 95% Lower Confidence Limit
UCL = 95% Upper Confidence Limit
SDI = Socio-Economic Deprivation Index (ranked Median Income)



  

CervixCervix

SIR
SIR (FH & RT)

RIF RR
RIF RR w SDI
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CervixCervix

Davis CountyDavis County

Weber CountyWeber County

The Great Salt LakeThe Great Salt Lake

Hill AFBHill AFB
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3.7 +

Relative Risk



  

Kidney and Renal PelvisKidney and Renal Pelvis

1.800.470.981.610.420.88101.250.280.841.330.350.72101996-2000

2.030.601.161.930.571.11131.670.471.152.020.631.18131995-1999

1.780.390.911.550.340.7991.280.260.851.650.400.8791994-1998

1.560.260.721.260.220.5870.970.140.631.330.260.6571993-1997

2.620.571.331.730.380.8891.390.280.931.810.440.9591992-1996

2.960.651.502.140.471.0991.700.341.132.200.531.1691991-1995

4.631.372.653.260.971.87122.220.541.512.800.781.56111990-1994

UCLLCLRRUCLLCLRRObservedUCLLCLSIRUCLLCLSIRObservedPeriod

Adjusted for Age, Sex 
and SDI

Adjusted for Age and SexAdjusted for Age, Sex, 
Residential Tenure and 

Family History

Adjusted for Age and Sex

RAPID INQUIRY FACILITY (RELATIVE RISK)STANDARDIZED INCIDENCE RATIO

Observed is the number of cases in the potentially exposed population
SIR = Standardized Incidence Ratio
RR = Relative Risk
LCL = 95% Lower Confidence Limit
UCL = 95% Upper Confidence Limit
SDI = Socio-Economic Deprivation Index (ranked Median Income)



  

Kidney and Renal PelvisKidney and Renal Pelvis

SIR
SIR (FH & RT)

RIF RR
RIF RR w SDI
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Kidney and Renal PelvisKidney and Renal Pelvis
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Layton Brain Cancer StudyLayton Brain Cancer Study
► Citizens’ concerns regarding 

a perceived increase in 
brain cancer associated with 
an incinerator starting in 
1988.

► A 2002 study found no 
increased risk but 
recommended continued 
study.

► Chemical of concern is 
dioxin.

► Study Area:  City of Layton   
(8 Census Tracts) and Hill 
AFB (1 Census Tract)

► Comparison population:  
State of Utah



  

MethodsMethods

9 Utah 2000 Census Tracts for 
City of Layton and Hill AFB

9 Utah 2000 Census Tracts for 
City of Layton and Hill AFB 

Exposed 
Population

State of UtahState of UtahComparison 
Population

ICD-10 Disease Codes (derived 
from ICDO-3 Site Codes)

Utah Cancer Registry (SEER) Site 
Code (1...42)

Disease 
Categorization

5-Year Statistics
(1990-1994 ... 1996-2000)

5-Year Statistics 
(1990-1994 ... 1996-2000)

Analysis

Median Personal Income
(Socio-Deprivation Index)

Sex
5-year Age Groups

Sex
5-year Age Groups

Adjustments

Relative Risk
(95% Confidence Interval)

Standardized Incidence Ratio 
(95% Confidence Interval)

Statistic

RAPID INQUIRY FACILITYTRADITIONAL METHOD



  

BrainBrain

Observed is the number of cases in the potentially exposed population
SIR = Standardized Incidence Ratio
RR = Relative Risk
LCL = 95% Lower Confidence Limit
UCL = 95% Upper Confidence Limit
SDI = Socio-Economic Deprivation Index (ranked Median Income)

3.351.422.233.441.452.29233.481.472.32231996-2000

3.051.231.993.181.292.08213.241.312.12211995-1999

2.821.061.792.941.101.86182.981.121.89181994-1998

2.480.811.482.570.841.53142.850.841.54141993-1997

1.560.300.761.670.330.8171.640.320.7971992-1996

2.050.541.122.170.571.18102.160.561.17101991-1995

2.190.571.192.270.591.23102.270.591.23101990-1994

UCLLCLRRUCLLCLRRObservedUCLLCLSIRObservedPeriod

Adjusted for Age, Sex and SDIAdjusted for Age and SexAdjusted for Age and Sex

RAPID INQUIRY FACILITY (RELATIVE RISK)STANDARDIZED INCIDENCE RATIO
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BrainBrain

0.012p-Value

3.9Standardized Incidence Ratio

21Number of Cases in Cluster

1988 – 1999Cluster Period

CLUSTER by SaTScan



  

BrainBrain

Davis CountyDavis County

Weber CountyWeber County

The Great Salt LakeThe Great Salt Lake

Hill AFBHill AFB

Stu
dy A

rea

Study 
Area

No Measure

0 – 1.3 

1.3 -  1.8

1.8 – 2.7 

2.7 +

Relative Risk



  

Utah EEP

RIF

Geocoded

Not 
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ConclusionsConclusions

►Differences in case selection methodsDifferences in case selection methods

►RIF Relative Risk generally slightly more RIF Relative Risk generally slightly more 
conservative than SIR methodconservative than SIR method

►RIF allows the flexibility to follow leads RIF allows the flexibility to follow leads 
derived from analysisderived from analysis



  

Time AdvantageTime Advantage

2 daysExposure Data

6 monthsCancer Data

3 weeksPopulation Data
RAPID INQUIRY FACILITYTRADITIONAL METHOD

AUTOMATIC1 weekLinkage

AUTOMATIC1 weekPresentation and 
Report Generation

3 hours3 daysAnalysis

RAPID INQUIRY FACILITYTRADITIONAL METHOD

AUTOMATIC1 weekLinkage

AUTOMATIC1 monthPresentation and 
Report Generation

1 hour3 monthsAnalysis

RAPID INQUIRY FACILITYTRADITIONAL METHOD

Hill AFB TCE Study

Layton Study



  


